We have demonstrated that long-lived transverse acoustic phonons exist, and that they can be observed as a product of three-particle anharmonic decay of polaritons in GaP. The long-lived We will now demonstrate that these "X-point" TA phonons are the source of the long-lived acoustic phonons. The polaritons discussed above were generated through coherent Raman excitation (CRE) and their dephasing was measured through time resolved coherent anti-Stokes Raman scattering (TR-CARS). The variation of the polariton dephasing times with ambient temperatures serves to determine that the LA and TA phonons are generated near the X-point of the Brillouin zone due to the decay of the polaritons. ' Unfortunately, the acoustic phonons in GaP are not Raman active, at least in first order, and cannot be detected by TR-CARS. 
tosecond time scales. ' ', -+X) .
We will now demonstrate that these "X-point" TA phonons are the source of the long-lived acoustic phonons. The polaritons discussed above were generated through coherent Raman excitation (CRE) and their dephasing '+B (2) 0 in which g refers to the convolution of f (t) with g (r), C is a contrast determined by the integration over the gate duration T of the OMA, and B is the magnitude of the signal background. We have performed fits to Eq. (2) for the three parameters C,~&, and B. the resulting leastsquares fit (solid line) of the signal amplitude, as a function of the delay time, is compared to the data in Fig. 2 .
The error bars on the data points are the uncertainties in the background signals. The best fit of the lifetime of TA(X) phonons in GaP is 66. 5+5 ns.
Before proceeding, it is necessary to discuss the energy and wave vector of the long-lived phonon relative to that of the X-point. The published dispersion relations of GaP are too extensive to reproduce here. These relations, obtained theoretically and experimentally, are available only at room temperature. On the other hand VSPS almost always is conducted at liquid-helium temperatures to avoid thermal broadening of the zero phonon line and that of the vibronic sideband. A direct comparison is, therefore, not possible. If we take into account the change in frequency observed for the 354 cm polariton with ambient temperature, and assume the phonon near the X-point to have a similar frequency shift, then the energy of the TA(X) phonon -116+16cm ' (at RT) . This range includes the TA phonon directly at the X-point (107+3 cm ') but also includes a possible range of 132 -100 cm ' . If the TA phonon exists directly at the X-point, then three-particle decay is kinematically possible along the X direction. However, in order to satisfy energy and momentum conservation one of the decay products would need to have an energy higher than the TA(X) phonon and one to be lower. Neither one of the X phonons are observed in the vibronic spectra. We assume that the long-lived phonon is near, but not at the X-point.
It is well known' that the ratio of amplitude of the anti-Stokes vibronic sideband associated with some vibrational state and its Stokes counterpart, yields the occupation probability of that state. We have measured the ratio for the TA(X) phonon to be 5.5+1X10 . We have also calculated the occupation probability from the energy transferred from the two yellow lasers to the lattice.
For this purpose, we have adapted our earlier analysis for the case of LA phonons in GaP. (See Sec. IV 
